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(57) ABSTRACT

The invention relates to a printed circuit board (10), with
conductor tracks (11, 11a), which are arranged at least on a
surface of the printed circuit board (10) and serve for the
electrical contacting of components, and with at least one
testing zone (12), which is formed by a portion of the con-
ductor track (11) and serves for the electrical contacting of a
testing element (20), in particular a testing head, wherein the
surface of the printed circuit board (10) is provided with a
protective layer (14), which is formed in the testing zone (12)
such that it is interrupted in the region of a contact zone (15),
and wherein the contact zone (15) is provided with a layer
(18), which establishes an electrical contacting of the testing
element (20) with the layer (18). According to the invention,
it is provided that the contact zone (15) is arranged at least
partially at a lateral distance from the edges of the conductor
track (11) in the region of the testing zone (12).

12 Claims, 2 Drawing Sheets
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PRINTED CIRCUIT BOARD, METHOD OF
PRODUCING A PRINTED CIRCUIT BOARD
AND TESTING DEVICE FOR TESTING A
PRINTED CIRCUIT BOARD

BACKGROUND OF THE INVENTION

The invention relates to a printed circuit board. Further, the
invention relates to a method for producing a printed circuit
board and a testing device for testing a printed circuit board.

A printed circuit board is already known in practice.
Printed circuit boards of this known kind are populated with
electrical and electronic components which form a circuit of
an engine control unit, for example. In the manufacturing
process of the printed circuit board and after populating the
printed circuit board with the electrical and electronic com-
ponents, the function of the printed circuit board or of the
circuit must be tested in order to be able to exclude incorrect
population or component defects. In practice, this is carried
out by means of pin-shaped testing heads, which make elec-
trical contact with the printed circuit board in the region of
test zones in order to thereby be able to test resistances, for
example, between certain points of the circuit or similar.
These test zones are formed by areas of the printed circuit
tracks in which, in contrast to other areas of the printed circuit
tracks which are only used to carry current, no protective
layer in the form of a solder resist varnish has previously been
applied to the printed circuit track. Furthermore, the test zone
is provided with a solder layer in order to guarantee that the
test zone makes good electrical contact with a mentioned
pin-shaped testing head.

With the printed circuit boards known in practice, no solder
resist varnish is applied over the whole width of the printed
circuit track in the region of the test zone. Further, the solder
layer covers the whole width of the test zone. A problem here
is that the solder layer can penetrate a region outside the
printed circuit track. This is particularly problematic when,
due to the usually close spacing of the printed circuit tracks,
the solder layer cannot be prevented from finding its way into
the region of a printed circuit track adjacent to the test zone so
that electrical short circuits can occur. In particular, the trend
towards ever smaller distances between the printed circuit
tracks, which are necessary in order to achieve higher circuit
densities, therefore requires much closer tolerances with
regard to the application of the solder layer as well as stricter
quality checks for checking that there are no short circuits to
the printed circuit tracks adjacent to the test zone, both mea-
sures which burden the production of a printed circuit board
with additional costs.

SUMMARY OF THE INVENTION

Starting from the stated prior art, the invention is based on
the object of improving a known printed circuit board in such
away that, on the one hand, the circuit in the region of the test
zone can be safely tested by the testing head and that, on the
other hand, the solder layer is at the same time prevented from
finding its way onto the region of the printed circuit board
adjacent to the test zone, in particular onto adjacent printed
circuit tracks. In doing so, the invention is based on the idea of
forming an intermediate space between the contact region,
which constitutes the region in the test zone in which there is
no solder resist varnish, and the edges of the printed circuit
track in the region of the test zone. The said solder resist
varnish is disposed in this intermediate space. This ensures
that, even when it finds its way into a region outside the
contact region, the solder layer does not overrun the region of
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the printed circuit track in the region of the test zone and is
therefore also unable to penetrate the region of adjacent
printed circuit tracks. In other words, this means that the size
of'the contact zone (which is free from solder resist varnish)
is matched to the size of the test zone in such a way that the
contact zone is arranged at a distance inside the test zone.

In order, when viewed overall, to be able to form printed
circuit tracks on the printed circuit board which are as narrow
as possible so that a high component density can be achieved
and, on the other hand, to enable a reliable contact with the
testing element, which in particular is designed as a pin-
shaped testing head, in the region of the test zone, in a par-
ticularly preferred embodiment of the invention it is provided
that the printed circuit track has a width in the region of the
test zone which is greater than the width of the printed circuit
track outside the test zone.

In an embodiment, which can be produced particularly
easily, itis at the same time proposed that the test zone and the
contact region which has been freed from the protective layer
are in each case substantially rectangular in shape.

It has been shown that geometric sizes of the contact zone
for making contact with the testing element have proved of
value in practice when they have a width of 0.3 mm and a
length of 0.5 mm. At the same time, a width of 0.45 mm and
a length of 0.65 mm have been shown to be advantageous for
the test zone.

In order to enable the testing element to make reliable
contact in the contact zone in spite of the protective layer, it is
also particularly preferably provided that the solder layer
forms an elevation which projects above the protective layer
of the printed circuit board in an upward direction.

As a result of the last-mentioned embodiment of the solder
layer, it is also possible for the test zone to have a lateral
spacing from at least one other printed circuit track which is
less than the diameter or the radius of the testing element so
that, when the testing element is placed on the contact zone,
the other printed circuit track is covered by the testing ele-
ment, wherein the testing element does not make electrical
contact with the other printed circuit track. This enables very
close arrangements of the printed circuit tracks to be realized,
the spacing of which is determined only by the manufacturing
tolerances during the production of the printed circuit board
and not by the presence or sizing of a testing element.

The invention also includes a method for producing a
printed circuit board according to the invention. Here, it is
provided that printed circuit tracks are formed on a surface of
the printed circuit board with at least one test zone, that the
surface of the printed circuit board is then provided with a
protective layer, in particular in the form of a solder resist
varnish, wherein no solder resist varnish is applied at least in
the region of the contact zone, and wherein the contact zone
is arranged within the test zone formed by the printed circuit
track with lateral spacing in at least some areas. In doing so,
such a freeing of the test zone from the layer of protective
medium is achieved, for example, by using an appropriate
mask which covers the contact zone. In particular, as a result,
it is also unnecessary for the test zone or the contact zone to be
only freed from the protective layer or the solder resist varnish
retrospectively.

For making reliable electrical contact between the testing
element and the printed circuit track, it is also provided that a
solder layer is applied in the region of the contact zone after
applying the protective layer.

Furthermore, the invention includes a testing device for
testing a printed circuit board according to the invention.
Here, it is quite particularly preferably provided that the test-
ing device has a testing head which is designed in cross
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section in the form of a star with ribs in the region which
comes into contact with the contact zone. A testing head
designed in this way enables a particularly reliable contact to
be made with the contact zone, as the ribs to a certain extent
bury themselves in the solder layer so that a relatively large
contact surface is achieved between the testing head and the
solder layer or the printed circuit track.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages, characteristics and details of the inven-
tion can be seen from the following description of preferred
exemplary embodiments and with reference to the drawing.

In the drawing:

FIG. 1 shows a printed circuit board according to the inven-
tion in the region of a test zone before applying a protective
layer in the form of a solder resist varnish in plan view,

FIG. 2 shows the printed circuit board according to FIG. 1
after applying the solder resist varnish, wherein a contact
region which interacts with a testing device is free from solder
resist varnish, likewise in plan view, and

FIG. 3 shows the printed circuit board according to FIGS.
1 and 2 after applying a solder layer during a testing operation
for checking the printed circuit board which carries a circuit,
likewise in plan view.

The same components or components with the same func-
tion are allocated the same reference numbers in the figures.

DETAILED DESCRIPTION

By way of example, the top side of a printed circuit board
10 in the region of a printed circuit track 11 during the pro-
duction process of the printed circuit board 10 is shown in
FIGS. 1 and 2. Here, the printed circuit board 10 is in particu-
lar designed as a circuit carrier for a control unit such as is
used in the automotive industry, e.g. as an engine control unit.
Furthermore, a printed circuit board 10 of this kind is popu-
lated with or electrically connected to a multiplicity of elec-
trical or electronic components, which are not shown in the
figures, which when viewed as a whole form a circuit.

The printed circuit track 11 normally has a width b. On the
other hand, the printed circuit track 11 is wider in a test zone
12 of the printed circuit board 10, wherein it has a width B of
0.45 mm for example. The test zone 12 has a substantially
rectangular form with rounded corners 13. The printed circuit
track 11 is usually in particular made of copper.

The state of the printed circuit board 10 in the region of the
printed circuit track 11 at a later production time, such as is
present after applying a protective layer 14, in particular in the
form of a so-called solder resist varnish, is shown in FIG. 2.
Here, the solder resist varnish has the function of covering
and protecting the surface of the printed circuit tracks 11 and
the printed circuit board 10 so that the printed circuit tracks 11
in particular do not tend to corrode. Further, the solder resist
varnish curtails the wetting of the surfaces covered thereby, in
particular by solder, or prevents this so that solder substan-
tially only adheres in the regions of the printed circuit board
10 which are provided for this purpose and in which no solder
resist varnish is applied.

An essential feature of the invention is that a contact zone
15 is formed within the test zone 12 in which no protective
layer 14, that is to say no solder resist varnish, is present. This
can be realized in practice by means of an appropriate mask
which covers the zones of the printed circuit board 10 which
are to be kept free from solder resist varnish, and therefore
prevents the corresponding contact region 15 being wetted by
the protective layer 14 or the solder resist varnish.
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An essential feature of the invention is also that the contact
zone 15 is arranged within the test zone 12. In particular, it is
provided that the contact zone 15 has a shape which is
matched to the shape of the test zone 12, i.e. in particular it is
also rectangular with rounded corners 16. Here, the contact
zone 15 is preferably positioned or aligned within the test
zone 12 in such a way that this results in a uniformly wide
edge strip 17 between the contact zone 15 and the edge
regions of the test zone 12 or the printed circuit track 11.
While the length L. of the test zone 12 is 0.65 mm, for
example, the length 1k of the contact zone 15 is 0.5 mm for
example. Furthermore, the width bk of the contact zone 15 is
0.30 mm. The dimensions given for the test zone 11 and the
contact zone 15 have been shown to be advantageous in
practice in as far as these dimensions can be controlled or
reproduced with the manufacturing tolerances present in
large-scale production. However, the length and width ratios
between the contact zone 15 and the test zone 12 also appear
to be important regardless of the respective absolute size.

After applying the protective layer 14 or the solder resist
varnish to the surface of the printed circuit board 10 and
freeing the contact zone 15 from the solder resist varnish, the
contact zone 15 (as well as other regions of the printed circuit
board 10 or of the printed circuit tracks 11 in which the
printed circuit board 10 is to be populated with components)
is provided with a solder layer 18. As disclosed in the prior art,
this is carried out, for example, by means of a mask which has
cutouts for the regions to be provided with the solder layer 18.
Solder paste is applied in the cutouts of the mask, for example
by means of squeegee. After removing the mask, the printed
circuit board 10 is fed to a reflow machine so that the solder
paste forms in the shape of solder beads which are referred to
in conjunction with the invention as solder layer 18.

The solder layer 18 shown in FIG. 3 is shown here as a
three-dimensional elevation. Preferably, an attempt is made
to align the solder layer 18 exactly with the contact zone 15
and the test zone 12. At the same time, the contact zone 15
which is free from solder resist varnish ensures that the solder
layer 18 only adheres in the region of the contact zone 15. If,
as shown in FIG. 3, the solder layer 18 should extend beyond
the contact zone 15, then the solder layer 18 only reaches the
edge of the test zone 12 as a maximum and does not overrun
this due to the sizing of the test zone 12 and the contact zone
15.

A second printed circuit track 11a is also shown in FIG. 3.
This printed circuit track 11a is arranged at a distance A from
the printed circuit track 11. The outline of a testing element
20, which is preferably in the form of a testing head, can also
be seen in FIG. 3. The testing head or the testing element 20
is electrically connected to a control unit (not shown) and to
the test zone 12, in particular to the solder layer 18 in the
contact zone 15. This is achieved by lowering the testing
element 20 onto the solder layer 18. On the side facing the
solder layer 18, the testing element 20 preferably has a mul-
tiplicity of ribs 21 which are arranged relative to one another
in the form of a star about a midpoint 22. Further, it can be
seen from FIG. 3, that the external outline of the testing
element 20, which is indicated by the dashed line 23, is
arranged to overlap the printed circuit track 11a. In spite of
this, the testing element 20 does not make electrical contact
with the printed circuit track 11a, as the solder layer 18 has
such a height or thickness that the (lowered) testing element
20 does not at the same time make contact with the printed
circuit track 11a. The distance A can therefore be chosen to be
smaller than the diameter or the radius of the testing element
20.
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The described printed circuit board 10 according to the
invention can be varied or modified in many ways without
deviating from the concept of the invention. This consists in
the provision or design of a contact zone 15, the size of which
is such that it lies within a test zone 12, wherein a protective
layer 14 is arranged between the contact zone 15 and the
edges of the test zone 12.

The invention claimed is:

1. A printed circuit board (10), having printed circuit tracks
(11, 11a) which are arranged on at least one surface of the
printed circuit board (10) and are used to make electrical
contact with components, and having at least one test zone
(12) which is formed by a section of a printed circuit track
(11) and is used to make electrical contact with a testing
element (20), wherein the surface of the printed circuit board
(10) is provided with a protective layer (14), which is inter-
rupted in the test zone (12) in the region of a contact zone (15),
and wherein the contact zone (15) is provided with a layer
(18) which is exposed to make an electrical contact between
the testing element (20) and the layer (18), characterized in
that the contact zone (15) is arranged at least partially with
lateral spacing from edges of the printed circuit track (11) in
the region of the test zone (12), wherein the layer (18) forms
an elevation which projects above the protective layer (14) of
the printed circuit board (10) in an upward direction and the
test zone (12) has a lateral spacing (A) from at least one other
printed circuit track (11a) which is less than the radius of the
testing element (20) so that, when the testing element (20) is
placed on the contact zone (15), the other printed circuit track
(11a) is covered by the testing element (20), wherein the
testing element (20) does not make electrical contact with the
other printed circuit track (11a).

2. The printed circuit board as claimed in claim 1, charac-
terized in that the printed circuit track (11) has a width (B) in
the region of the test zone (12) which is greater than a width
(b) of the printed circuit track (11) outside the test zone (12).

3. The printed circuit board as claimed in claim 1, charac-
terized in that the test zone (12) and the contact zone (15)
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which has been freed from the protective layer (14) are sub-
stantially rectangular in shape.

4. The printed circuit board as claimed in claim 3, charac-
terized in that the contact zone (15) has a width (bk) of 0.30
mm and a length (Ik) of 0.50 mm, and the test zone (12) has a
width (B) of 0.45 mm and a length (L) of 0.65 mm.

5. A method for producing a printed circuit board (10) as
claimed in claim 1, wherein the printed circuit tracks (11,
11a) are formed on a surface with at least one test zone (12),
that the surface of the printed circuit board (10) is then pro-
vided with a protective layer (14), wherein no protective layer
(14) is applied at least in the region of the contact zone (15),
and wherein the contact zone (15) is arranged within the test
zone (12) formed by the printed circuit track (11) with lateral
spacing in at least some areas.

6. The method as claimed in claim 5, characterized in that
a layer (18) is applied in the region of the contact zone (15)
after applying the protective layer (14).

7. The method as claimed in claim 6, characterized in that
the layer (18) is designed with such a height that it projects
above the protective layer (14).

8. The method as claimed in claim 5, wherein the protective
layer (14) is a solder resist varnish.

9. The method as claimed in claim 5, characterized in that
a solder layer is applied in the region of the contact zone (15)
after applying the protective layer (14).

10. A testing device (20) for testing a printed circuit board
(10) as claimed in claim 1, characterized in that the testing
device (20) has a testing head which is designed in cross
section in the form of a star with ribs (21) in the region which
comes into contact with the contact zone (15) of the printed
circuit board (10).

11. The printed circuit board as claimed in claim 1, wherein
the testing element (20) is a testing head.

12. The printed circuit board as claimed in claim 1, wherein
the protective layer (14) is solder resist varnish.
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